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ABSORBENT ARTICLE HAVING GOOD BODY FIT UNDER DYNAMIC CONDITIONS 

Background of the Invention 

In the art of absorbent articles, there is a need for articles with improved body fit. 
For sanitary napkins in particular, advances in absorbent materials and covers may offer 
relatively little benefit in actual use if the fluid from the user does not reach the intended 
intake regions of the article. A significant gap between the body and the intake area of the 
5 pad can result in fluid traveling along the body to stain clothing. Further, fluid on the body 
will not be effectively removed, resulting in a wet, unclean feeling. 

Many efforts have been made to improve body fit. Three-dimensional articles have 
been proposed with fluff pulp, foams or other bulky elements creating a thick central 
region of the pad designed to fit female anatomy while in use. However, such articles are 
10 bulky, resulting in high cost and inconvenience since a relatively small number of articles 
can be fit into a pad. Further, interviews with women have indicated a preference for 
articles that appear relatively thin and flat versus three-dimensional "pre-shaped" articles. 
Further, a pre-shaped article having a fixed shape and size may not adapt well to the wide 
variety of dimensions that exist among females. 
15 Flexure-resistant deformation elements have been used in an attempt to force an 

absorbent article to fold into a W-shape when compressed laterally. A limitation typically 
found in this approach is that the deformation elements are located on the garment side of 
the article, forcing the entire absorbent core to deflect upward and experience a degree of 
vertical compression which can reduce the void volume in the article as worn. The 
20 stiffness required for shaping induced by a garment-side element can also lead to 

discomfort when worn. Further, the flexure-resistant deformation elements can add to the 
cost and complexity of the article, often without increasing the absorbent capacity. 
Recently, efforts have been made to create channels, especially embossed channels, in a 
pad to influence the way a pad deforms when compressed by the legs of the wearer, 
striving to induce an upward buckling of the central portions of the absorbent core to 
contact the body. However, some of the absorbent core in the central regions of the article 
may also be deflected downward, away from the body, especially when multilayered 
absorbent cores are used, and control of the folding mechanism in general is weak when 
relying on the influence of embossed side channels. In some cases, folding of the central 
portions of the absorbent core may be downward, away from the body, resulting in 
inefficient intake. 
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Further, prior attempts to improve body fit with embossed arcuate lines may 
adversely affect fluid handling by permitting fluid flow along the embossed lines toward the 
edges of the article, where leakage may occur. Generally, such arcuate embossments are 
outwardly concave, with the longitudinal ends of the embossments being near the outer 
5 perimeter of the absorbent core and the longitudinal midpoint of the embossments being 
relatively closer to the longitudinal centerline than the ends of the embossments. Such 
outwardly concave arcuate lines are believed to be useful in reducing stiffness and 
improving body fit, but they may provide channels with low absorbency through which fluid 
can flow from the center of the pad toward the longitudinal sides of the article. 

10 Wings and tabs have also been added to help promote folding of the article in use 

to direct the central portion toward the body in a W-shaped geometry, but these also do 
not provide direct control over the folding geometry, especially in the center of the pad. In 
general, none of these previous efforts have been fully successful in promoting direct 
contact of the pad with the body under typical conditions of use. 

15 A particular problem with past efforts for improved body fit is that strategies to 

raise the central portion of the pad in use, such as expanding foams or embossed side 
channels, tend to be incompatible with the fit requirements for regions of the pad away 
from the target area. Ideally, an initially flat pad, when laterally compressed in the crotch 
region, will assume a W-fold geometry in the center of the pad and will cause the back 

20 and ends of the pad to curl upward to fit the body or at least will not encourage those 
regions to move away from the body. But when known pads are laterally compressed in a 
way to promote a central W-fold, the front and ends of the article do not curl up and the 
longitudinal sides of the article in the front and the back may curl downward. 

What is needed is an improved structure that increases the likelihood of body 

25 contact with the intended intake region of the absorbent core, while also providing good 
fluid handling, leakage protection and comfort. 

Summary of the Invention 

It has been discovered that an absorbent article can be relatively flat and yet 
deform when compressed laterally to give good body fit throughout its length, having, for 
30 example, a W-fold geometry substantially limited to the crotch region while also inducing 
longitudinal upward curl in the front and back regions of the absorbent article, thus giving 
it an excellent geometry for body fit in sanitary napkins, incontinence pads, and other 
absorbent articles for use on the body. It has also been discovered that crease lines for 
promoting downward folding coupled with a shaping line (or multiple shaping lines) for 
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promoting upward folding of portions of the absorbent core can be used to achieve good 
body fit, offering good control over the upward deflection of a central absorbent member in 
the absorbent core of the article during lateral compression. Further, it has been 
discovered that a combination of crease lines and a shaping line in an absorbent core can 
5 provide improved fluid handling properties and leakage control in addition to assisting the 
body-fitting function of an absorbent article, particulariy when a wicking barrier is used to 
separate two distinct members of the absorbent core and permit relative motion of the 
members during compression. 

Hence, in one aspect, the present invention resides in an absorbent article having 
10 a crotch region and a body side, the absorbent article comprising: 

a) a liquid impervious backsheet; 

b) a liquid pervious topsheet attached to the backsheet; 

c) an absorbent core positioned between the topsheet and the backsheet, the 
absorbent core comprising an outer absorbent member and a central 

1 5 absorbent member, the outer absorbent member having a width in the crotch 

region greater than the width of the central absorbent member in the crotch 
region, the absorbent core further comprising at least two crease lines outside 
the central absorbent member and a shaping line in the central absorbent 
member. 

20 In another aspect, the invention resides in an absorbent article, the article having a 

crotch region, a body side, and a garment side, the absorbent article comprising: 

a) a liquid impervious backsheet; 

b) a liquid pervious topsheet attached to the backsheet; 

c) an absorbent core positioned between the topsheet and the backsheet, the 
25 absorbent core comprising an upper layer toward the body side and a lower 

layer toward the garment side, the upper layer comprising a shaping line and 
the absorbent core further comprising crease lines substantially not within the 
upper layer; and 

d) a polymeric web disposed between the upper layer and lower layer of the 
30 absorbent article. 

In another aspect, the invention resides in an absorbent article having a 
longitudinal direction, a transverse direction, a vertical direction substantially normal to 
both the longitudinal and transverse directions, and a body side, the absorbent article 
comprising: 

35 
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a) an absorbent core having a body side surface, the absorbent core comprising 
an outer absorbent member having a central void open toward the body side of 
the article, and a central absorbent member disposed over the central void of 
the outer absorbent member and extending at least partially into the void, the 

5 central absorbent member comprising a shaping line; and 

b) a wicking barrier disposed between the outer absorbent member and the 
central absorbent member, the wicking barrier comprising a vertical component 
spanning a vertical distance between the outer absorbent member and the 
central absorbent member. 

10 In still another aspect, the invention resides in an absorbent article with a crotch 

region, a longitudinal direction, a transverse direction, and a vertical direction substantially 
normal to both the longitudinal and transverse directions, the absorbent article comprising: 

a) an absorbent core having a central absorbent member and an outer shaping 
member, the central absorbent member comprising a shaping line, the outer 

1 5 shaping member having a central void defined therein for receiving at least a 

portion of the central absorbent member, whereby an interface is defined 
between the central absorbent member and the outer shaping member, the 
interface spanning a vertical distance, and 

b) a wicking barrier disposed along the interface between the central absorbent 
20 member and the outer absorbent member. 

Brief Description of the Drawings 

FIG. 1 is a top view of an sanitary napkin with wings comprising crease lines and 
shaping lines according to the present invention. 

FIG. 2 is a top view of a sanitary napkin comprising linear crease lines along a 
25 wicking barrier, arcuate shaping lines in a central absorbent member and attachment 
points outside the crotch region connecting the central absorbent member to the 
backsheet for improved body fit and flow handling. 

FIG. 3 is a depiction of another embodiment of a sanitary napkin comprising 
crease lines, shaping lines, and a wicking barrier with an extensive horizontal component. 
30 FIG. 4 is a top view of a sanitary napkin comprising a vertical wicking barrier with a 

horizontal component extending longitudinally across the article, further comprising 
shaping lines in the central portion of the article. 

FIG. 5 is a sectional view of the article in FIG. 4 depicting the components of the 
wicking barrier. 
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FIG. 6 shows how the cross-section of FIG. 5 may appear after the article has 
experienced lateral compression. 

FIG. 7A and 7B and 7C show a deformed central absorbent members from FIG. 6 
with various alternate shaping lines. 
5 FIG. 8A and 8B show deformations of the central absorbent member of the article 

from FIG. 4 along other transverse sections away from the transverse centerline of the 
article. 

FIG. 9 shows the general shape of an article of the present invention when 
deformed laterally. 

10 FIG. 10 shows a pad comprising a central absorbent member, a wicking barrier, 

and an outer absorbent member with a longitudinal slit in the central absorbent member. 

FIG. 1 1 shows the pad of FIG. 10 further comprising outwardly spanning lines in 
the central absorbent member. 

FIG. 12 depicts an article similar to that of FIG. 1 1 , but wherein the outer 
1 5 absorbent member comprises a central void lined with the wicking barrier and further filled 
with the central absorbent member, wherein the central absorbent member comprises 
shaping lines. 

FIG. 13 is a top view of an article without a polymeric wicking barrier comprising an 
outer absorbent member having a central void therein for receiving a two-layered central 
20 absorbent member comprising shaping lines in the upper layer thereof. 

Detailed Description of the Invention 

A central absorbent member, when properly treated to have a shaping line or lines 
25 for upward deflection, coupled with an outer or underlying absorbent member that 
comprises crease lines for downward deflection, can serve together as a body- 
conformable absorbent core in an absorbent article. During lateral compression, as occurs 
between the thighs of a wearer of a sanitary napkin, the deflection along the crease lines 
produces valleys that can help retain and distribute fluid, while the shaping lines in the 
30 central portion of the article help induce upward deflection in the crotch region or other 
selected regions to achieve the desired degree of body conformability. 

Desirably, the central absorbent member and outer absorbent member are 
separated at least partially to provide a degree of independent motion of the central 
absorbent member and outer absorbent member. Polymeric barriers or other flexible 
35 elements between the central absorbent member and outer absorbent member of the 
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article can be especially beneficial in promoting independent deformation of the respective 
members to achieve good body fit. 

As used herein, the word "line" or "lines" in the terms "shaping line" and "crease 
lines" refer to narrow, elongated sections that promote folding by providing a sudden 
5 change in material properties of matter along the line relative to matter on either side of 
the line. A line can be straight, arcuate, sinusoidal, wavy, angular, or zig-zag-like, and can 
have multiple elements, such as a line that extends longitudinally followed by a bend or 
turn toward the center of the article, or can be a series of short segments that define a 
line. A shaping line or crease line may also be comprised of a series of dots, such as dots 
1 0 formed by adhesives or heat and pressure to create densified, bonded spots spaced apart 
to define a line. Lines may have a width less than about 10 millimeters (mm), desirably 
less than about 5 mm, more specifically less than about 3 mm, and most specifically 
between about 0.5 mm and about 2 mm. Since a shaping line will generally have multiple 
components, such as longitudinal portions and outwardly spanning segments, the terms 
15 "shaping lines" and "shaping line" can generally be used interchangeably. 

In the absorbent articles of the present invention, the absorbent core comprises at 
least two sets of lines, crease lines and shaping lines, that define how the absorbent core 
will fold, deform, bend, or deflect when compressed laterally in the crotch region such as 
by the legs of a user or when the longitudinal sides of the article in the crotch region are 
20 gripped by human fingers and moved inwardly, each longitudinal side moving in a 

common plane toward the opposing side. During such compression, it is desired that an 
essentially W-shaped fold be established in the crotch region due to deflection of the 
absorbent core. As used herein, a "W-shaped fold" in the absorbent article means that the 
cross-section of the laterally compressed article along or near the transverse centeriine of 
25 the article shows a shape approximated by the letter W, with outer valleys around a 

central mound. The central mound may be rounded, relatively flat at the top, or sharp like 
an inverted V. In one embodiment, a gap is created between a central absorbent member 
and an outer absorbent member during lateral compression in the crotch region. 

A W-shaped fold can be produced with simple lateral compression by proper 
30 placement of crease lines and a shaping line or lines. Specifically, the absorbent core 
comprises at least two crease lines, typically a pair of crease lines, generally 
symmetrically placed on both sides of the longitudinal axis of the article, which induce, 
promote, or permit downward folding of the absorbent core at or near the crease lines 
during lateral compression to produce "valleys" (generally downward cusps or V-shaped 
35 deflections relative to the transverse direction of the absorbent core). Typically, the crease 
lines are located outside the central absorbent member of the absorbent core of an 
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absorbent article. Downward folding along the crease lines is typically associated with 
upward folding of the longitudinal sides of the article. The crease lines are coupled with a 
shaping line or shaping lines closer to the longitudinal axis of the article than the crease 
lines, typically located in the central absorbent member of the absorbent core of an 
5 absorbent article, wherein the shaping line promotes or permits upward folding of the 
central region of the absorbent core during lateral compression to provide good body fit. 
The shaping line, closer to the longitudinal centerline of the article than the crease lines, is 
designed to translate lateral compression into vertical deflection (upward protrusion) of a 
central region of the absorbent article, resulting, for example, in an upward mound, 
1 0 particularly when combined with the downward deflection (downward depression) of the 
article along the crease lines. Thus, during lateral compression in the crotch region of an 
absorbent article, the shaping line promotes bending or deflecting of a central absorbent 
member toward the body side of the absorbent article in the crotch region while the 
crease lines promote bending or deflecting of the absorbent article and. in one 
1 5 embodiment, an outer absorbent member, away from the body side of the absorbent 
article in the crotch region. The shaping line helps direct the upward motion of the central 
region of the absorbent article and guide not only the shape of the upward deflection, by 
influencing how the article folds and deforms when compressed laterally, but also guides 
the longitudinal extent of the upward fold. 
20 Without wishing to be bound by theory, it is believed that the natural curvature of 

panties and the shaping induced by elastics therein will tend to force the outward edges of 
a sanitary napkin to be at a slight angle relative to horizontal (usually less than 90 
degrees) such that the outward edges of the article are higher than the crease lines, thus 
naturally promoting formation of downward valleys along the crease lines. Initial formation 
25 of downward valleys at the crease lines is believed to then promote natural upward 

(toward the body) deformation of the central absorbent member during subsequent lateral 
compression. The angled outer portions of the absorbent article can then act to shove or 
push the central absorbent member upward as the outer portions of the article are pushed 
laterally inward by compression from the user's thighs, particularly if the crease lines are 
30 sufficiently flexible and if the shaping lines are in place. From this perspective, the crease 
lines suitably can be substantially more flexible or more easily folded than the shaping 
lines, such that the crease lines form valleys first and then, once that geometry has been 
established, the shaping lines can then deform under subsequent lateral compression to 
provide the desired upward folding in the central absorbent member. However, in some 
35 embodiments the shaping line or lines can also be more flexible than the crease lines. 
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Desirably, the upward mound, created near the longitudinal centerline of the article 
by the upward motion of the central regions of the absorbent article as directed by the 
shaping lines, does not persist throughout the length of the article, but, as influenced by 
the shaping lines, terminates just outside the crotch region to permit the article to better 
5 conform to the regions outside the crotch area, where an inverted V-shape may be useful 
in the rear of the article to better conform to the buttocks, and where the article generally 
should be relatively flat in the transverse direction and curled concave up in the 
longitudinal direction for best body fit in the front of the pad. Proper shaping of regions 
outside the crotch region during lateral compression can be achieved by providing 
10 additional slits, reinforcing elements, elastic components, or attachment elements to the 
absorbent core. 

Desirably, the shaping of the article during compression is influenced by crease 
lines and shaping lines in the absorbent core itself without the need for an additional 
deformation element, and particularly without the presence of a flexure-resistant 

15 deformation element beneath the central absorbent member or without the presence of a 
flexure-resistant deformation element beneath the absorbent core. Also desirably, the 
central portion of the absorbent article is substantially free of non-absorbent elements, 
apart from the topsheet, the backsheet, an optional baffle layer or wicking barrier beneath 
the central absorbent member, and a small quantity of adhesive for product attachment 

20 and integrity. 

For best results, it may be necessary or helpful in some embodiments that the 
user flex the absorbent article slightly upon attachment to the panties of the user when 
placing the absorbent article in contact with the body to ensure that the central absorbent 
member deflects upward and that the crease lines deflect downward to provide valleys. 

25 Generally, an article can be considered to successfully flex into a W-shape if at least 60% 
of women who wear the article find that a W-shape is achieved and maintained in use. 
Preferably, at least 75% of users should find that a W-fold geometry is achieved and 
maintained in use when the article is properly attached and worn. 

In one exemplary embodiment, the absorbent article comprises one or more layers 

30 of absorbent material with outwardly concave arcuate crease lines in the crotch region 
formed by embossing the absorbent material near the longitudinal sides of the article, 
further comprising a central shaping line formed by perforating or notching the absorbent 
material in the central region of the pad, the shaping lines having a geometry similar to a 
double headed arrow with reverse arrow heads, or ">--<", centered along the longitudinal 

35 centerline of the article between the crease lines, and with the longitudinal axis of the 
arrow aligned with the longitudinal axis of the article. Such a geometry for the shaping line 
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permits the central region of the absorbent core between the outward "arrow heads" to 
deflect upward while downward deflection occurs along the crease lines. Another 
successful geometry for the shaping line is a pair of outwardly concave arcuate lines 
whose midpoints touch or approach each other, longitudinally aligned and substantially 
5 symmetrically placed about both sides of the longitudinal axis in the crotch region between 
the outer crease lines, and desirably smaller in length than the crease lines. Such arcuate 
crease lines resemble the shape of a right and left parentheses placed back to back, or 
")(", with the vertical axis of the parentheses substantially aligned with the longitudinal axis 
of the article. Likewise, the shaping line in many embodiments can be described as 
1 0 convex toward the longitudinal centerline of the article and generally contained within the 
absorbent core and specifically generally contained within the central absorbent member. 

Likewise, the shaping line can comprise a longitudinal central line comprising two 
endpoints and, near both of the endpoints, a pair of outwardly spanning lines having inner 
and outer endpoints, wherein each inner endpoint is both relatively nearer the longitudinal 
1 5 centerline and relatively nearer the transverse centerline than the corresponding outer 
endpoint. Alternatively, the outwardly spanning lines can have inner and outer endpoints, 
wherein each inner endpoint is relatively nearer the longitudinal centerline and relatively 
further away from the transverse centerline than the corresponding outer endpoint. 
Generally, the shaping line comprises a central longitudinal portion and outwardly 
20 spanning sections which traverse a substantial distance from the vicinity of the 

longitudinal centerline to the vicinity of the longitudinal edge of the central absorbent 
member. Similarly, the shaping line in several embodiments can comprise longitudinal 
components near the centerline and additional oblique components (oblique relative to the 
longitudinal centerline of the article). The outward spanning Jines may extend into the 
25 outer absorbent member as well, either extending outward past the longitudinal sides of 
the central absorbent member or extending vertically into the depth of any underlying 
portion of the outer absorbent member. Desirably, in some embodiments, the shaping line 
comprises oblique elongated zones of reduced strength spanning a transverse distance 
between the longitudinal centerline of the article and the longitudinal sides of the central 
30 absorbent member of at least about 2 mm, more specifically at least about 3 mm, more 
specifically still at least about 5 mm, with exemplary ranges of about 4 mm to about 
10 mm or from about 5 mm to about 15 mm. When linear, oblique outwardly-spanning 
lines can form a minimum angle of about 20 degrees or greater relative to the longitudinal 
centerline. more specifically about 30 degrees or greater, more specifically still about 40 
35 degrees or greater, and most specifically about 45 degree or greater, with an exemplary 
range of from about 25 degrees to about 90 degrees. 
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The shaping line or crease lines of the absorbent article can generally be created 
in any way likely to guide the folding of a flexible material having a degree of intrinsic 
stiffness such as an air laid pad, a mat of fluff pulp, a stack of tissue layers, a web of 
coform material or other fiber-polymer composites, or a high-loft nonwoven web. The 
5 shaping line or crease lines desirably are produced by one of more treatment methods 
such as embossing, stamping, or other known methods for creating densified regions; 
slitting; cutting; notching; tearing; thermobonding (application of heat to create bonding, 
particularly with thermoplastic materials or heat-setting resins); hot pressing 
(simultaneous application of heat and pressure, especially in conjunction with 

10 thermoplastic binder materials, thermosetting plastics, or heat setting resins); ultrasonic 
bonding; perforating; perf-embossing; needling; impregnation by resins, waxes, or 
thermoplastics; hydraulic cutting by water jets or other fluid jets; pre-folding; creasing; 
scoring; or removing material by abrasion, ablation, picking, scraping, or suction. In 
certain embodiments, then, the crease lines and shaping lines may be a series of 

15 perforations, notches, cuts, tears, or slits optionally having portions not fully perforated, 
notched, cut, torn, or slit along a line's length for increased integrity. Crease lines and 
shaping lines formed by slitting or creation of densified areas are believed to be especially 
useful due to their ease of application and general effectiveness. 

Crease lines and shaping lines can also be created by bonding a portion of the 

20 cover or backsheet to a compressed portion of the absorbent material using the methods 
described by Mogor in US Pat. No. 3,575,174, issued April 20, 1971, herein incorporated 
by reference in its entirety. The articles of the present invention can also comprise 
embossments in the back region of the article to promote an inverted V-shape fold in the 
rear of the article for more comfortable article placement between the buttocks of a user. 

25 Treatment methods for creating a shaping line or crease lines are applied to make 

a distinct line differing in material properties from the surrounding material in a manner 
that promotes folding at or near the treated line during lateral compression of the article. 
Material properties that may be modified to encourage such folding can include density, 
stiffness, basis weight, tensile strength, chemical composition (e.g., resins and fibers 

30 versus fibers alone), and internal integrity or bond strength (especially z-direction bond 
strength). A line can be a gap or void space between absorbent members, wherein the 
line has a material property, for example, of zero basis weight relative to the surrounding 
non-zero basis weight regions. 

For a shaping line comprising outward spanning lines, it is preferred that the 

35 outward spanning lines be made in a manner that reduces the bending stiffness or tensile 
strength of the central absorbent member along the outward spanning line. Useful 
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methods for reducing bending stiffness or tensile strength along a shaping line (or crease 
line) include slitting, cutting, perforating, scoring, notching, removal of material 
(e.g., mechanical picking, abrasion, laser etching, scraping, blasting with air jets), 
needling, chemical debonding (e.g., application of chemicals along the line that debond 
5 fibers or attack existing bonds) and initial formation with reduced basis weight. Slitting of 
outward spanning lines in a shaping line (or portions of a shaping line that effectively 
serve as outward spanning lines, such as the end portions of an arc) is especially 
desirably in some embodiments where a gap beneath the elevated central absorbent 
member is desired, for slit-outward spanning lines can permit a central portion of the 
10 central absorbent member to deflect upwards while leaving the portions of the central 
absorbent member toward the longitudinal ends thereof to remain flat or curved 
longitudinally upwards. As a result, there is a sudden vertical change in height about the 
outward spanning lines, leaving a gap or void space open to receive fluid beneath the 
upwardly deflected portion of the central absorbent member. Slit outward spanning lines 
15 may be at one or both ends of the collection of shaping lines in the central absorbent 
member, yielding one or two gaps or void spaces, respectively, into which fluid can flow 
beneath the upwardly deflected portion of the central absorbent member, and generally 
resulting in an increase of void volume within the absorbent article. 

The length spanned by the shaping line or lines in the longitudinal direction can be 
20 at least about 1 cm, specifically at least about 2 cm, more specifically from about 3 cm to 
about 10 cm, more specifically still from about 4 cm to about 8 cm, and most specifically 
from about 4 cm to about 6 cm. In sanitary napkins and other absorbent articles, a 
longitudinal slit or notch, if present, desirably can be from about 4 cm to about 6 cm long. 
The longitudinal length of the crease lines can be smaller than that of the shaping lines, 
25 but in most embodiments desirably is about the same as or longer than that of the 
shaping line. For example, the crease lines can be longer than the shaping lines in the 
longitudinal direction by at least about 1 cm, more specifically at least about 2 cm, more 
specifically at least about 3 cm, and most specifically from about 2.5 cm to 5 cm. 

The absorbent core generally comprises two primary sections, a central absorbent 
30 member and an outer absorbent member (or, in some embodiments, an outer shaping 
member, described below). The absorbent material of the central absorbent member 
and/or the outer absorbent member can be any absorbent material known in the art of 
personal care articles and absorbent articles. The outer absorbent member can be 
substantially planar and reside below the central absorbent member, or it can be provided 
35 with a central void or depression therein which can at least partially receive the central 
absorbent member such that an interface is established between the two sections that 
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spans a finite vertical distance. Desirably, the central absorbent member has at least one 
in-plane dimension smaller than the corresponding dimension of the outer absorbent 
member. Generally, the transverse width of the central absorbent member will be less 
than the transverse width of the outer absorbent member at least in the crotch region. 
5 Thus, in one embodiment, the outer absorbent member will have a width in the crotch 
region that is greater than the width of the central absorbent member in the crotch region. 

In one embodiment of the present invention, the central absorbent member further 
comprises first and second longitudinal sides, wherein at least one crease line is located 
substantially along a portion of the first longitudinal side of the central absorbent member 
10 such that, during lateral compression in the crotch region, a valley having first and second 
sides is formed along a portion of the first longitudinal side of the central absorbent 
member, wherein the first side of the valley comprises a portion of the outer absorbent 
member and the second side of the valley comprises a portion of the central absorbent 
member. 

1 5 The absorbent materials of the absorbent core, including either the central 

absorbent member or the outer absorbent member or both, can comprise one or more 
plies of wetlaid or airlaid tissue; cellulosic airlaid webs of comminuted fibers (commonly 
termed "fluff" or "airfelt"); other dry laid webs; cellulose-superabsorbent mixtures or 
composites; hydroentangled webs comprising cellulosic fibers; composites of synthetic 

20 fibers and papermaking fibers; cellulosic foams including regenerated cellulose foams; 
hydrophilic flexible foams; fiber-foam composites; absorbent nonwoven webs; the foam- 
structured fibrous absorbent materials of F.-J. Chen et al. disclosed in the commonly 
owned, copending US patent application "Fibrous Absorbent Material and Methods of 
Making the Same," Serial Number 09/083,873, filed May 22, 1998, herein incorporated by 

25 reference; or absorbent foams produced from high internal phase emulsions, such as the 
foams disclosed in US Patent No. 5,692,939, issued December 2, 1997 to DesMarais, 
herein incorporated by reference. 

A commercially available air-laid web is AIRTEX™ 395 air-laid web sold by Fort 
James Corporation located in Green Bay, Wisconsin. AIRTEX 395 air-laid web is 

30 essentially 100 percent virgin softwood held together by an acrylic binder. Concert 
Fabrication Ltee, of Ontario, Canada, also produces a variety of densified airlaid webs 
held together with thermoplastic binder material. 

A particularly useful cellulose-polymer composite material is coform, a 
hydraulically entangled mixture of pulp fibers and polymer, such as the materials 

35 disclosed in US Patent No. 4,879,170, issued November 7, 1989 to Radwanski et al.; US 
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Patent No. 4,100,324 to Anderson et al. and US Patent No. 5,350,624 to Georger et al.; 
the contents of which are incorporated herein by reference in their entireties. 

The absorbent materials of the absorbent core can also comprise corrugated 
absorbent materials for enhanced longitudinal transport of fluid, such as the materials 
5 disclosed in US Patent No. 4,578,070, issued March 25, 1986 to Holtman, herein 
incorporated by reference in its entirety. The absorbent core can also comprise 
regenerated cellulose foam. Desirably, the outer absorbent member or the central 
absorbent member comprises densified fluff pulp, stabilized air laid pulp, coform, or the 
soft pulp sheets disclosed in US Patent No. 5,562,645, issued October 8, 1996 to 
10 Tanzer et al., herein incorporated by reference in its entirety. The density of either the 
central absorbent member or outer absorbent member (or shaping member) of the 
absorbent core can be less than about 0.3 grams per cubic centimeter (g/cc) and more 
specifically less than about 0.2 g/cc, and most specifically between about 0.03 g/cc and 
about 0.15 g/cc. Excessively low densities may lack the degree of stiffness required for 
1 5 effective folding and shaping of the article during lateral compression. 

Any suitable form of cellulosic material can be incorporated in the absorbent 
materials of the absorbent core, including wood fibers, such as bleached kraft softwood or 
hardwood, high yield wood fibers, and chemithermomechanical pulp fibers; bagasse; 
milkweed; wheat straw; kenaf; hemp; or peat moss. The fibers can also be crosslinked, 
20 sulfonated, mercerized, heat treated, mixed with thermoplastic stabilizer fibers, or treated 
with wet strength agents. Mixtures of various fibers can be used, including coform, which 
comprises thermoplastic fibers and wood fibers deposited together in an airlaying process. 

In one embodiment, the absorbent core comprises a molded, three-dimensional 
high bulk wet laid cellulosic web, such as an uncreped through-air dried web as taught by 
25 F.-J. Chen et al. in commonly owned US patent application, Serial Number 08/912,906, 
"Wet Resilient Webs and Disposable Articles Made Therewith," filed August 15, 1997; 
US Patent No. 5,429,686, issued to Chiu et al. on July 4, 1995; US Patent No. 5,399,412, 
issued to S J. Sudall and SA Engel on March 21, 1995; US Patent No. 5,672,248, issued 
to Wendt et al. on September 30, 1997; and US Patent No. 5,607,551, issued to 
30 Farrington et al. on March 4, 1997; all of which are herein incorporated in their entirety by 
reference. 

The "edge width" of the outer shaping member, defined herein as the lateral 
distance along a continuous portion of the outer shaping member along the transverse 
centerline, specifically from the inner edge (adjacent the central absorbent member) of the 
35 outer shaping member to the outer edge thereof, is desirably at least about 2 mm and 
specifically at least about 3 mm, more specifically at least about 4 mm. For example, a 
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7 cm wide rectangular foam section with a 5 cm wide central depression therein for 
receiving a central absorbent member would have an edge width of 1 cm. 

Dimensions of the components of the absorbent article can be suited and 
optimized for particular functions. For feminine care pads, for example, the outer 
5 absorbent member can have a transverse width (distance from one outer longitudinal side 
to the other across the transverse centerline, not the smaller edge width defined 
previously) of from about 4 centimeters (cm) to about 8 cm and a length of from about 
15 cm to about 30 cm. The central void in the outer absorbent member may have a 
transverse width of from about 2 cm to about 6 cm, more specifically from about 3 cm to 
1 0 about 5 cm, and can have a length of from about 4 cm to about 1 8 cm, more specifically 
from about 6 cm to about 10 cm, resulting in a desirable distance from the longitudinal 
edge of the central absorbent member to the nearest outer longitudinal edge of the outer 
absorbent member (which can also be the edge width of the outer absorbent member, 
assuming no significant gap between the outer absorbent member and the central 
15 absorbent member) of from about 0.3 cm to about 2.5 cm, and more specifically from 
about 0.5 cm to about 2 cm, and more specifically still from about 0.7 cm to about 1.5 cm. 
Appropriately larger dimensions would be desirable for diapers and many other absorbent 
articles. For example, the central absorbent member may be from about 4 cm to about 
10 cm in width in a diaper. 
20 Basis weights of the components of the absorbent core can be adjusted and 

optimized for particular purposes over a wide range. Generally, it is desirable that the 
basis weight of the central absorbent member be greater than the outer absorbent 
member because the central absorbent member is intended to contain the primary source 
of absorbent material for the article, and the outer absorbent, member can desirably 
15 function as a secondary source of absorbent material when the absorbent capacity of the 
central absorbent member is exceeded. Thus, the basis weight of the central absorbent 
member can range, for example, from about 100 grams per square meter (gsm) to about 
1000 gsm, more specifically from about 150 gsm to about 600 gsm, and more specifically 
still from about 200 gsm to about 500 gsm. The basis weight of the outer absorbent 
10 member (or, in some embodiments, of the outer shaping member) can range from about 
50 gsm to about 2000 gsm, more specifically from about 150 gsm to about 900 gsm, and 
most specifically from about 200 gsm to about 400 gsm. 

As an alternative to an outer absorbent member, an outer shaping member can be 
used whose primary function is not to absorb fluids but to provide overall shaping, 
5 comfort, and integrity. Since a suitably sized central absorbent member can frequently 
provide the full absorbent capacity needed for typical fluid loadings in many absorbent 
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articles, the outer portions of the absorbent core often need not be absorbent. Thus, 
serving, for example, either as a ring of material around the central absorbent member or 
as a pair of longitudinal bands outside the central absorbent member, an outer shaping 
member helps define the shape of the article, particularly for sanitary napkins when 
5 attached adequately to the wearer's panties. In conventional sanitary napkins, the article 
can become excessively bunched or compressed when wetted, but by maintaining the 
outer shaping member in a dry state, it can maintain its shaping and body fit functions 
throughout use. Thus, the outer member in the absorbent core can serve as a shaping 
and body fit element and optionally as a "cradle" to hold the central absorbent member in 

10 place. Thus, the outer member need not be absorbent at all but can be a flexible frame 
member, though it is preferred that the outer member be absorbent. 

The shaping member can be porous, such as a ring of a polyurethane foam; a 
polyethylene foam such as the product known as VOLARA™ 2a polyethylene foam, 
obtained from Voltek Corp., of Lawrence, Mass.; or a foam rubber material (e.g., foamed 

15 styrene butadiene), foamed silicones, or foamed vinyl plastics. Several such foams can be 
obtained from Woodbridge Foam Fabricating, Inc., located in Chattanooga, Tennessee, 
from the E. N. Murray Company, Inc., located in Denver, Colorado, and 
Astro-Valcour, Inc., located in Glens Falls, New York. Foam materials desirably have a 
density of about 0.02 grams per cubic centimeter (g/cc) to about 0.1 g/cc. The foam 

20 material desirably is treated to be absorbent and/or hydrophilic, but need not be 
hydrophilic. 

The outer shaping member can be a composite element, siich as a layer of 
celiulosic fibers joined to a polymeric foam layer. In one embodiment, the outer shaping 
member is extensible such that its size can be adjusted for improved fit. The outer 
25 shaping member can also be biodegradable and/or flushable, if desired. The outer 

shaping member can comprise a central hole passing completely through the member to 
receive the central absorbent member. Principles previously given for the form and 
properties of the outer absorbent member generally apply to the outer shaping member as 
well. 

30 Other components may be combined with the celiulosic materials of the absorbent 

core or added as separate components, layers, or portions of the article. Such other 
components include odor absorbing components such as baking soda, talc powder, 
cyclodextrin, ethylenediamine tetra-acetic acid or other chelating agents, zeolites, 
activated silica, and activated carbon granules, fabrics or fibers; superabsorbent particles 

35 and fibers; antimicrobial agents including the silver-loaded zeolites of BF Technologies, 
located in Beverly, Massachusetts, sold under the trademark HEALTHSHIELD™, as well 
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as triclosan products, chitosan or chitin derivatives; polycarboxylic acids; encapsulated 
perfumes; emollients such as lanolin; or skin wellness agents such as aloe vera extract, 
emu oil, avocado oil, grape seed extractives, or vitamin E. Thermoplastic binder fibers 
may be added, with or without subsequent heat treatment for improved stability. Foam 
5 layers, foam shape-defining components, or foam particles may also be present. Plastic 
inserts to define shape or maintain integrity may also be used. 

Additional strategies can further improve the fit, flexibility, comfort, and fluid 
handling properties of absorbent articles according to the present invention. The strategic 
addition of polymeric webs or wicking barriers in the absorbent core can be especially 
1 0 helpful in the context of the present invention. As used herein, the term "polymeric web" 
refers to a porous or nonporous layer primarily composed of polymeric material, and can 
be a nonwoven web, a plastic film, a polymeric film, an apertured film, or a layer of foam. 
Polymeric webs can be used as wicking barriers, baffle layers, backsheets, and, if 
sufficiently liquid pervious, as topsheets of absorbent articles. A polymeric web can 
1 5 consist of about 50 weight percent or more polymeric material, more specifically about 
80 weight percent or more polymeric material, and most specifically about 90 weight 
percent or more polymeric material. Exemplary materials include polyolefins, polyesters, 
polyvinyl compounds, and polyamides. 

In one preferred embodiment, a film or web barrier material is used to separate a 
20 central absorbent member from an outer absorbent member in the absorbent core of the 
article. The film or web can be a transfer delay layer (or a pervious horizontal wicking 
barrier) intended to slow the vertical capillary transport of fluid from an upper layer of 
absorbent material to a preferably wider lower layer of absorbent material, or it can be a 
vertical wicking barrier intended to prevent, impede, or delay .lateral wicking from a central 
25 absorbent member to a surrounding outer absorbent member. Examples of absorbent 
articles comprising transfer delay layers between horizontal layers of absorbent material 
are given in commonly owned US patent application Ser. No. 60/079,657, "An Absorbent 
System for Personal Care Products Having Controlled Placement of Visco-Elastic Fluids" 
by A.S. Burnes et al„ herein incorporated by reference in its entirety. Examples of 
30 absorbent articles comprising a central absorbent member, a wicking barrier, and an outer 
absorbent member are given in commonly owned US patent application Ser. No. 
unknown, "Absorbent Article with Center Fill Performance," filed on October 2, 1998, 
herein incorporated by reference in its entirety. 

In the case of a barrier material or transfer delay layer disposed horizontally 
35 between two layers of absorbent material, the barrier material desirably is not adhesively 
attached to both absorbent layers across the full surface of the barrier material, but is 
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unattached over a substantial portion of its area on at least one side such that the two 
layers of absorbent material in contact with the barrier material can flex apart or become 
separated by a vertical gap under suitable lateral compression. Desirably, shaping lines 
such as cut or perforated regions or grooves in the upper layer are suitably placed to 
5 promote upward bending of the upper layer and development of a significant gap between 
the upper layer and the lower layer during lateral compression of the article, particularly 
when outer crease lines effect a downward folding along or near the crease lines. It is 
even more desirable if the gap formed between two layers during compression is made 
directly accessible to fluid flow by providing appropriate slits, cuts, or holes or apertures in 
10 the absorbent core that can open up during lateral compression such that fluid can flow 
into the gap, either after passing through the topsheet or through slits or other openings in 
the topsheet. The ability to create additional void space in the absorbent article during 
lateral compression, as occurs when a gap is formed between two layers, is one of 
several advantages of the present invention over many previous attempts at creating 
1 5 improved body fit in absorbent articles. Thus, in some embodiments, the effect of lateral 
compression is not only to create an upwardly rising central hump or mound for better 
body fit, but also to create a void space, desirably surrounded by absorbent material, that 
can receive fluid, particularly gushes of fluid. 

In one preferred embodiment, an upper absorbent layer is separated from a wider 
20 lower absorbent layer by a transfer delay layer such as a meltblown or spunbond 

nonwoven web having a width between that of the upper layer and the lower layer. The 
longitudinal sides of the upper absorbent layer define crease lines with a sharp transition 
in material properties (there are two or more layers of absorbent material on the inner side 
of the crease line, and one less layer of absorbent material on the outer side of the crease 
25 line) which promote formation of a valley along the crease line when the absorbent article 
is compressed laterally in the crotch region. 

In the case of a barrier material serving as a barrier to lateral wicking between a 
central absorbent member and an outer absorbent member, the wicking barrier spans a 
vertical distance in the absorbent article between the central absorbent member and outer 
30 absorbent member. The vertical component prevents or reduces wicking from the central 
absorbent member toward the longitudinal sides of the article. Further, the vertical 
component of the wicking barrier divides the absorbent core to serve as a hinge during 
lateral compression to promote folding, serving as a crease line. 

In addition to the vertical component of the wicking barrier, it is also desirable that 
35 the wicking barrier further comprise a horizontal component on the surface of the 
absorbent core forming a ledge to provide further separation of the outer absorbent 
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member from the central absorbent member during use. The vertical component of the 
wicking barrier can be substantially symmetrically disposed about the longitudinal 
centerline of the article in the crotch region and serves to promote center filling of the 
absorbent core and prevent flow of liquid to the longitudinal sides of the article, particularly 
5 in the crotch region. The wicking barrier, particularly its longitudinal span in the crotch 
region, defines a zone of separation between the outer absorbent member and the central 
absorbent member and naturally serves as a crease line where folding of the article can 
occur during lateral compression. A shaping line in the central absorbent member, 
especially a cut, pierced, perforated, pre-folded, or embossed zone, can, if provided with a 
10 suitable shape, promote upward bending of the central absorbent member when the 
article is compressed laterally. The interaction of the creasing line, which tends to result in 
formation of a valley after lateral compression, with the sharply defined upward folded 
region of the central absorbent member as promoted by the presence of a shaping line, 
results in a configuration that offers good body fit and good fluid handling. Fluid that might 
1 5 roll off the central absorbent member can be held and retained in the valley and be 

absorbed by the absorbent core, particularly by the central absorbent member. Gushes or 
surges of liquid beyond what can be taken up rapidly by the central absorbent member 
can be retained by the valley along the crease line for subsequent absorption. Meanwhile, 
the elevated portion of the central absorbent member, as defined by the shaping lines, 
20 can effectively contact the body to result in better intake, less fluid travel along the body 
toward points of leakage, and reduced smearing of fluid on the cover or topsheet of the 
article. 

The wicking barrier can comprise any barrier material that reduces lateral wicking 
of fluid from the central absorbent member to the surrounding outer absorbent member. 

25 The barrier spans a finite vertical distance in the absorbent article, such as about 1 mm or 
greater, specifically about 2 mm or greater, more specifically about 3 mm or greater, and 
most specifically from about 4 mm to about 15 mm. The barrier material can be a 
polymeric film or plastic film; a nonwoven web; a layer of rubber, silicone, or other 
non-absorbent materials; or a less pervious paper sheet including, for example, glassine, 

30 wax paper, impregnated papers, paper-polymer composites, densified tissue, tissue 
containing internal sizing to render it less hydrophilic or tissue treated with hydrophobic 
matter such as wax, silicone, thermoplastic material, or polyolefins. Flexible hydrophobic 
foams may also be used, such as a closed-cell polyurethane foam or a silicone foam. A 
low density hydrophobic web such as a bonded carded web of a polyolefin (such as 

35 materials commonly used for surge layers in diapers, but without surfactants or other 
hydrophilic treatments) can also be used, including the transfer delay barrier materials 
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disclosed in the commonly owned US patent application Ser. No. 60/079,657, "An 
Absorbent System for Personal Care Products Having Controlled Placement of Visco- 
Elastic Fluids" by A.S. Bumes et al. Desirably, the barrier material will have a porosity less 
than 90%, specifically less than 50%, more specifically less than 30%, and more 
5 specifically the barrier material will be substantially nonporous or substantially 

impermeable, though a small number of apertures or small openings can be provided in 
selected portions of the barrier material to prevent oversaturation of the central absorbent 
member. With apertures added, it is still desirable that the average open area of the 
barrier material be less than 20% and more specifically less than about 10%. Suitably, the 

10 thickness of the wicking barrier can be about 5 mm or less, specifically about 2 mm or 
less, more specifically about 1 mm or less, and most specifically about 0.5 mm or less. In 
some cases, such as when a barrier material in the form of a flexible polymer sheet is 
used, including a polypropylene or polyethylene web, the barrier material can have a 
thickness of about 0.2 mm or less, more specifically about 0.1 mm or less, and most 

15 specifically about 0.08 mm or less, with an exemplary range of from about 0.02 mm to 
about 0.3 mm. 

The barrier material can also comprise hydrophobic matter that is used to 
impregnate a portion of the outer absorbent member or a portion of the central absorbent 
member to reduce lateral wicking. Such hydrophobic matter can include adhesives and 

20 particularly hot melt adhesives added to the absorbent article while molten; wax; pastes or 
emulsions comprising waxes; silicone-based fluids, gels, pastes, or caulk; phenolic resins 
or other resins which are cured after impregnating the fibrous material of the central 
absorbent member or outer absorbent member; polyolefins or other plastic or hydrophobic 
material added as powder, particularly sintered powder, or held in place by adhesives, or 

25 by thermal bonding. 

The barrier material can be placed along a portion of the perimeter of a central 
absorbent member to reduce or prevent wicking to the surrounding outer absorbent 
member. When the wicking barrier is a polymeric film or nonwoven web, it desirably has 
radial dimensions when set in place slightly greater than the radial dimensions of the 
30 central absorbent member such that a strip of the material rests on the surface of the 
absorbent core to define a visible barrier along at least a portion of the perimeter of the 
central absorbent member. 

The barrier can also comprise material from the backsheet of the absorbent article 
which is embossed, deformed, pleated, or stretched so as to rise above the conventional 
35 plane of the backsheet into the barrier zone between the central absorbent member and 
the surrounding absorbent material. Backsheet material rising to form an inverted 
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V-shaped barrier between two absorbent members can serve as an effective hinge, if the 
two adjacent vertical layers in the inverted V are not bonded together. Likewise, the 
wicking barrier can comprise material from the topsheet that penetrates into the absorbent 
core to separate the central absorbent member from the outer absorbent member or from 
5 an outer shaping member, particularly when the topsheet material is rendered impervious 
or hydrophobic by chemical treatment, impregnation of adhesive or thermoplastic 
material, or heat sealing. 

The degree of elevation of the central absorbent member can be quantified in 
terms of a Vertical Deformation test. As used herein. "Vertical Deformation" refers to the 
1 0 height increase experienced by the body-side surface of an absorbent article when the 
longitudinal sides in the crotch reason are gripped and steadily moved inward toward the 
longitudinal axis of the article, decreasing the span between the longitudinal sides by 
1.5 cm. The Vertical Deformation test apparatus comprises two clamps having a clamp 
width (longitudinal length of the clamped portion of the edge of the article) of 5 cm. One 
1 5 clamp is stationary and the other is on a track that permits the clamp to slide to increase 
or decrease the distance between the clamps while keeping the clamp aligned and 
parallel to the other clamp. The clamps should be tilted downward at an angle of 20 
degrees relative to horizontal, such that both outer edges of the absorbent article are 
slightly elevated relative to the nearest crease line, thus somewhat simulating the 
20 positioning of the outward edges of the absorbent article that may be induced by panties 
with elevated elastic edges in the crotch region. The clamps are 5 cm above the surface 
of the track, permitting a pad to be suspended in air between the damps, gripped in the 
crotch area such that a portion of the longitudinal sides of the absorbent core are held, 
with the clamps extending inward no more than about 3 mm from the outer edge of the 
25 absorbent core. The article should be held substantially taut in the region between the 
clamps without damaging the article, such that the crotch region is substantially horizontal 
before lateral compression begins. At a rate of about 0.5 centimeters per second (cm/s). 
the slidable clamp is moved smoothly toward the fixed clamp. The height of the center of 
the pad or absorbent article is recorded before the clamp is moved and after the clamp is 
30 moved, yielding a difference that is reported as the Vertical Deformation. An increase in 
height is reported as a positive number, while a decrease is reported as a negative 
number. Desirably, the Vertical Deformation of the absorbent article is at least about 0.5 
cm. Specifically, the Vertical Deformation is at least about 1 cm, and more specifically is 
at least about 1.5 cm and up to about 10 cm. Desirably, an absorbent article of the 
35 present invention exhibits an increase in Vertical Deformation in the crotch region of at 
least about 20%, and more specifically at least about 50%, relative to the Vertical 
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Deformation in the crotch region exhibited by an essentially identical absorbent article 
without a shaping line. 

As used herein, the term "otherwise essentially identical absorbent article without a 
shaping line," and other similar terms, are intended to refer to a control absorbent article 
5 that is prepared using essentially identical materials and an essentially identical process 
as compared to an absorbent article of the present invention, except that the control 
absorbent article does not comprise or is not prepared with a shaping line described 
herein. As such, the otherwise essentially identical absorbent article without a shaping 
line and the absorbent article of the present invention will generally have substantially 
10 identical basis weights. As a result of not comprising a shaping line, the otherwise 
essentially identical absorbent article without a shaping line generally will not exhibit the 
desired upward deformation, folding, or bending properties described herein as compared 
to an absorbent article of the present invention. 

As used herein, "Central Elevation" is defined as the height difference between the 
1 5 center of the central absorbent member along the transverse centerline of the article and 
the average height of the longitudinal sides of the central absorbent member along the 
transverse centerline of the article at the end of the Vertical Deformation Test as 
described above. The Central Elevation for absorbent articles of the present invention can 
be at least about 0.5 cm, specifically at least about 1 cm, and more specifically at least 
20 about 1 .2 cm and up to about 10 cm. Desirably, an absorbent article of the present 
invention exhibits an increase in Central Elevation in the crotch region of at least about 
20%, and more specifically at least about 50%, relative to the Central Elevation in the 
crotch region exhibited by an essentially identical absorbent article without a shaping line. 
A measure of the sharpness of an upward longitudinal fold can also be quantified. 
25 As used herein. "Compressed Radius of Curvature" refers to the radius of curvature of the 
absorbent material along the transverse centerline of the absorbent article at the highest 
point along the transverse centerline after the article has been compressed laterally by 
1.5 cm according to the Vertical Deformation test above. The radius of curvature can be 
estimated by fitting cutouts of known radius of curvature to the sample at the highest 
30 point, normally the longitudinal centerline, with the cutout aligned with and over the 
transverse axis of the article. Desirably, the Compressed Radius of Curvature is no 
greater than about 1 cm, more specifically no greater than about 0.5 cm, and most 
specifically no greater than about 0.3 cm. A sharp upward fold at a slit in the absorbent 
core can render direct measurement very difficult, in which case it can be taken to have a 
35 radius of curvature of about the absorbent material that is rising toward the body-side 
surface of the article during lateral compression. Desirably, the presence of shaping lines 
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results in a decrease in Compressed Radius of Curvature of at least about 20% and 
specifically at least about 50% relative to an essentially identical absorbent article without 
a shaping line. Desirably, an absorbent article of the present invention exhibits a decrease 
in Compressed Radius of Curvature of at least about 20%, and more specifically at least 
5 about 50%, relative to the Compressed Radius of Curvature exhibited by an essentially 
identical absorbent article without a shaping line. 

As used herein, the term "flexure-resistant" refers to an element which will support 
a bending moment, in contrast to an element which will support only axial forces. 
Likewise, as used herein, "flexure resistance" is a means of expressing the flexibility of a 
1 0 material or article and is measured according to the Circular Bend Procedure described in 
detail in US Patent No. 5,624,423, issued Apr. 29, 1997 to Anjur et al., herein 
incorporated by reference in its entirety. Flexure resistance is actually a measurement of 
peak bending stiffness modeled after the ASTM D4032-82 Circular Bend Procedure. The 
Circular Bend Procedure of Anjur et al. is a simultaneous multidirectional deformation of a 
1 5 material in which one face of a specimen becomes concave and the other face becomes 
convex. The Circular Bend Procedure gives a force value related to flexure-resistance, 
simultaneously averaging stiffness in all directions. For comfort, the absorbent article 
desirably has a flexure-resistance of less than or equal to about 1 ,500 grams, more 
specifically about 1000 grams or less, more specifically still about 700 grams or less and 
20 most specifically about 600 grams or less. For shaping performance, the central 

absorbent member as well as the outer absorbent member can have a flexure resistance 
of at least about 30 grams, more specifically at least about 50 grams, and most 
specifically at least about 1 50 grams. 

As used herein, the term "horizontal," refers to directions in the plane of the article 
25 that are substantially parallel to the body-side surface of the article, or, equivalently, 
substantially normal to the vertical direction of the article, and comprises the transverse 
direction and the longitudinal direction of the article, as well as intermediate directions. 
The orientation of components in an article, unless otherwise specified, is determined as 
the article lies substantially flat on a horizontal surface. 
30 As used herein, "thickness" of a fluff pad or other absorbent element refers to 

thickness measured with a platen-based thickness gauge at a load of about 0.05 pounds 
per square inch (psi) [about 35 kilograms per square meter]. The thickness of the central 
absorbent member or the outer absorbent member or of the absorbent article in general 
can be from about 2 mm to about 50 mm, more specifically from about 3 mm to about 25 
35 mm, more specifically still from about 3 mm to about 1 5 mm, and most specifically from 
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about 4 mm to about 1 0 mm. Ultrathin articles can have a thickness less than 
about 6 mm. 

As used herein, the "crotch region" of an absorbent article refers to the generally 
central region that will be in contact with the crotch of a user, near the lowermost part of 
5 the torso, and resides between the front and rear portions of the article. Typically the 
crotch region contains the transverse centerline of the article and generally spans 
approximately 7 to 10 cm in the longitudinal direction. 

Referring to FIG. 1 , a top view of a sanitary napkin 10 is depicted. The napkin 1 0 
has a topsheet (not shown), a backsheet 26 connected to wings 28. and further comprises 

10 an absorbent core 12 having a general hourglass shape and having a crotch region 13. 
The absorbent core comprises a large central absorbent member 14 and a smaller outer 
. absorbent member 1 6 which comprises two crescent-shaped zones transversely 
surrounding the central absorbent member 14 in the crotch region 13. Along a major 
portion of the boundary between either zones of the outer absorbent member 16 and the 

1 5 central absorbent member 1 4 is a crease line 1 8, which can be formed by any of the 
methods known for producing side channels in sanitary napkins and can be an embossed, 
highly densified region stabilized by infusion or impregnation of thermoplastic material or 
stabilized by binders in the absorbent material. The crease lines 18 can also comprise 
slits or other structures that permit the outer absorbent member 16 to fold relative to the 

20 central absorbent member 1 4. particularly such that during lateral compression when in 
use, the longitudinal sides of the outer absorbent member 16 can fold upward, resulting in 
a valley (downward folding of the absorbent core) along the crease lines 18, particularly 
when the central absorbent member 14 folds upward (like an inverted V or U) in the crotch 
region 13. 

25 The two separated zones of the outer absorbent member 1 6 may comprise 

coform, fluff pulp, densified fluff pulp, a densified airlaid web. or other absorbent materials 
known in the art. The central absorbent member 14 can likewise comprise any known 
absorbent material, including fluff, mixtures of cellulosic fluff and superabsorbent particles, 
coform, layers of tissue, air laid webs, cotton, other natural fibers, rayon, and peat moss. 

30 Substantially within the central absorbent member 14 is shaping line 20 which influences 
the deformation of the central absorbent member 14 during lateral compression of the 
article 10, particularly when compressed laterally along the longitudinal sides of the 
central absorbent member 14 in the crotch region 13. The shaping line 20 comprises a 
central longitudinal line 22 having longitudinal endpoints. From each endpoint thereof, a 

35 pair of symmetrical outward spanning lines 24 extend from the vicinity of the longitudinal 
centerline outward toward the longitudinal sides of the central absorbent member 14 and 
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toward the transverse ends of the central absorbent member 14. Desirably, the shaping 
line 20 comprises slits. 

Under the influence of lateral compression in the crotch region 13, the longitudinal 
sides of the two zones of the outer absorbent member 16 bend upward as the absorbent 
5 core 12 along the crease lines 18 bends downward. Meanwhile, the central absorbent 
member 14 in the crotch region 13 begins to deflect in an inverted V shape, with the cusp 
of the inverted V being defined by the central longitudinal line 22. 

FIG. 2 depicts a top view of a sanitary napkin 30 according to the present 
invention which comprises a wicking barrier 40 separating a central absorbent member 38 
I0 from an outer absorbent member 34. A topsheet (removed to reveal the view of FIG. 2) is 
connected to the backsheet 32. The central absorbent member 38 is elliptical and is 
surrounded by the wicking barrier 40 and the outer absorbent member 34, wherein the 
wicking barrier comprises a vertical component (not visible from the present perspective) 
that penetrates into the absorbent core to separate the outer absorbent member 34 from 
5 the central absorbent member 38, and further comprises a horizontal component 41 
extending along the body side surface of the outer absorbent member 34. This 
configuration reduces leakage and promotes excellent center fill of the article 30, which 
can be a sanitary napkin, an incontinence pad, or other absorbent article. 

The outer absorbent member 34 comprises a central depression or void (not 
shown) which receives the central absorbent member 38. The inner edge 42 of the 
wicking barrier 40 marks the location of an interface between the sides of the central 
absorbent member 38 and the central void or depression (not shown) of the outer 
absorbent member 34. The interface in the crotch region 31 of the article 30, where the 
vertical component of the wicking barrier 40 is present, serves as a crease line 43 during 
lateral compression of the article in the crotch region 31. Since the outer absorbent 
member 34 and central absorbent member 38 are physically separated and have a low- 
friction wicking barrier 40 between them, the bending stiffness along the crease line 43 is 
low and downward bending there to form a valley is greatly facilitated. 

The central absorbent member 38 comprises shaping line 35 comprising outwardly 
concave arcs 36 and a central longitudinal line 37, which may be a series of perforations, 
notches, cuts, tears, or slits having portions not fully perforated, notched, cut, torn, or slit 
along its length for increased integrity. Likewise, the arcs can be, for example, slits but 
desirably should not completely sever a portion of the central absorbent member 38. 
When the article 30 is laterally compressed, the arcs define bending lines which permit the 
central portion of the central absorbent member 38 to rise sharply upward, with the 
portions of absorbent material contained within the outwardly concave arcs rising steeply 
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from the valleys defined along the crease lines 43. The curvature of the central absorbent 
member 38 along the longitudinal centerline of the article (the longitudinal axis passing 
through the center of the article in the plane thereof, which in this case includes the 
central longitudinal line 37) can be beneficially controlled by forming attachment 
5 regions 44 on the central absorbent member 38, where the central absorbent member 38 
is connected adhesively (achievable by chemical adhesives, ultrasonic bonding, thermal 
bonding, etc.) or mechanically (e.g., by sewing, or by fiber entanglement from needling or 
embossing) to the backsheet 32 to prevent significant upward deflection in that region and 
to encourage upward cud of the transverse ends of the article with respect to the 
10 longitudinal centerline. The attachment regions 44 are located substantially on or near the 
longitudinal centerline of the article 30 and are located roughly outside the crotch 
region 31 or near the longitudinal boundaries of the crotch region 31 , away from the 
transverse centerline (the axis normal to the longitudinal centerline, at the longitudinal 
midpoint of the article, in the plane thereof) and the region of maximum elevation induced 
15 by the shaping line 35. Thus, when the article 30 is compressed laterally, the article can 
more easily assume an upwardly curved shape along the longitudinal centerline and a W- 
fold shape in the crotch region 31, substantially without a W-fold shape outside the crotch 
region 31, due to the combined influence of the crease lines 43. the shaping line 35, and 
the attachment regions 44. 
20 FIG. 3 depicts a top view of an absorbent article 50 comprising a backsheet 52, a 

topsheet (not shown), an outer absorbent member 54 having a central void (not shown) 
for receiving a central absorbent member 58 having shaping lines 61 therein, and a 
wicking barrier 60 between a portion of the longitudinal sides of the central absorbent 
member 58 and the outer absorbent member 54. The article .50 is similar in construction 
25 to the article 30 of FIG. 2, but the wicking barrier 60 does not completely surround the 
central absorbent member 58 but provides separation between the central absorbent 
member 58 and the surrounding outer absorbent member 54 in the crotch region 51 and 
somewhat beyond the longitudinal extent of the crotch region 51. As such, the crease line 
is effectively identical to the longitudinal sides 62 of the central absorbent member 58. In 
30 further contrast to FIG. 2, in FIG. 3 the wicking barrier 60 extends from the longitudinal 
sides 62 of the central absorbent member 58 to the longitudinal sides of the outer 
absorbent member 54 along the surface of the outer absorbent member 54, which can 
reduce wicking contact of the central absorbent member 58 with the outer absorbent 
member 54 during use when the article 50 is bunched or compressed, thus reducing 
35 leakage from the sides. 
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The shaping line 61 comprises a pair of outwardly concave arcuate lines 56, which 
may be embossed or formed by other known densifying methods, or may be cut or slit or 
perforated preferably without complete severance of the crescent-shaped zones 59 
between the arcuate lines 56. The shaping line 61 further comprises a central longitudinal 
5 line 64 and a pair of outward spanning lines 66 to assist in the shaping of the central 
absorbent member 58 during use. 

FIG. 4 depicts the top view of a sanitary napkin 70 according to the present 
invention comprising a topsheet (not shown), a backsheet 82, an outer absorbent 
member 74 split longitudinally into two zones, a central absorbent member 78 between 
10 the two zones of the outer absorbent member 74, a wicking barrier 71 having a vertical 
component (not shown) along the outer edge 72 of the central absorbent member 78, 
separating the vertical walls of the outer absorbent member 74 from the central absorbent 
member 78, the wicking barrier 71 further comprising a horizontal component (visible as 
the exposed portion of the wicking barrier 71) on the surface of the outer absorbent 
1 5 member 74. The crease line is effectively identical to the location of the vertical 

component of the wicking barrier 71 along the outer longitudinal edge 72 of the central 
absorbent member 78. The central absorbent member 78 comprises a shaping line 
comprising two sets of outward spanning lines 76 at the longitudinal ends of a central 
longitudinal line 77, which, as drawn comprises two short sections. The outward spanning 
20 lines 76 preferably comprise slits, perforations, or other stiffness reducing means. When 
compressed laterally in the crotch region, the article 70 should deform to form valleys 
along the crease lines 72 in the crotch region 80 and form an elevated central region in 
the central absorbent member 78. 

FIG. 5 depicts a cross section of the absorbent article 70 of FIG. 4, with the 
25 topsheet 85 now shown. The wicking barrier 71 comprises a horizontal component (now 
labeled as 83), a vertical component 73, and an underlying portion 75 beneath the central 
absorbent member 78. The longitudinal central shaping line 77 is depicted here as a slit 
that extends through the thickness of the central absorbent member 78, though it could be 
made to extend a smaller distance into the central absorbent member 78. When laterally 
30 compressed, the article 70 shown in FIG. 5 can be deformed as shown in FIG. 6. The 
underlying portion 75 of the wicking barrier 71 is not adhesively attached to the central 
absorbent member 78, permitting it to deflect upward independent of the downward 
deflection of the outer absorbent member 74 and the backsheet 82. The independent 
deflection of the outer absorbent member 74 and the central absorbent member 78 
35 (shown as having a first side 78' and second side 78") permits creation of additional void 



- 26- 



WO 00/1 9956 



PCT/US99/22I68 



space in the article 70, and particularly the formation of a chamber or void 86 beneath the 
central absorbent member 78. This void can help retain additional fluid. 

FIG. 7 shows alternative forms that the central absorbent member 78 may take in 
lateral compression, as shown in FIG. 6, depending on the nature of the longitudinal 
5 central shaping line 77. FIG. 7A depicts the case when the longitudinal shaping line 77 is 
a slit, permitting slight separation of the first portion 78' from the second portion 78" in the 
central absorbent member 78. In FIG. 7B, the longitudinal shaping line 77 is a notch. In 
FIG. 7C, the longitudinal shaping line 77 is a densified region. Differences in the nature of 
the shaping line can affect the Vertical Deformation of the central absorbent member 78, 
1 0 the radius of curvature of that element, and other properties of the absorbent article. 

FIG. 8 shows the transverse cross-sectional shapes of the central absorbent 
member 78 away from the transverse centerline of an absorbent article under lateral 
compression. In FIG. 8A, the shape of the central absorbent member 78 just outside the 
region of the shaping lines is shown where the article may undergo a transition from a 
1 5 central inverted-V shape or inverted-U shape in the crotch region to a flatter shape 
outside the crotch region. In FIG. 8B, the presence of outwardly spanning lines 76 in the 
form of slits or deep notches are shown. 

FIG. 9 shows the topography of a sanitary napkin 90 similar to the article 70 of 
FIG. 4, but under lateral compression in the crotch region 92. Internal structural 
20 components such as the wicking barrier or outer absorbent member or central absorbent 
member are not shown separately to emphasize the topography of the upper surface of 
the article 90. The crease lines 94 and the shaping line 93 are shown. The shaping line 93 
comprises a longitudinal line 95 such as a slit or notch or groove and symmetric pairs of 
outwardly spanning lines 96 which comprise slits. In the crotch region 92, a W-fold 
25 geometry is achieved as a valley is formed about the crease lines 94 and an inverted-V 
shape is induced by the shaping line 93, which includes a longitudinal component 95 and 
outward oblique components 96. The oblique components 96 are slits, which permit 
formation of a gap 98 under the inverted V-shaped region. The slits also partially 
disengage the crotch region 92 from the front region 97 and the back region 99 so that 
30 they can deform somewhat independently of the deformation in the crotch region and so 
that the front region 97 and the back region 99 have a degree of upward curl along the 
longitudinal centerline for better conformability. Optionally, the longitudinal curl outside the 
crotch region 92 can be further enhanced by attaching a portion of the upper layer of 
absorbent material in the vicinity of the attachment points 91 to the backsheet by 
35 embossing, adhesives. ultrasonic bonding, or other means. The attachment points 91 in 
the front region 97 or back region 99 are desirably near but not within the inverted 
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V-shaped elevated region, and, under lateral compression, can interact with forces 
transmitted along the outer portions of the absorbent material to deflect the ends of the 
article upward. 

As with other embodiments of the present invention, the presence of the shaping 
5 lines (and the optional attachment points 91 in conjunction with shaping line 93) in the 
central region of the pad permits improved body fit relative to an identical pad without the 
shaping lines (or, in alternative approaches, relative to an identical pad without the oblique 
components of the shaping lines or relative to an identical pad without the components of 
the shaping lines that are off the longitudinal centerline). The presence of the shaping 
10 lines 93 during lateral compression result in an inverted U-shape or inverted V-shape in 
the crotch region while permitting regions outside the crotch region to deform somewhat 
independently, and permits the crotch region to have a more distinct, more elevated, or 
more stable shape. For example, comparing the topography of two absorbent articles 
under lateral compression that are essentially identical except for the presence of a 
1 5 shaping line according to the present invention, the effect of the shaping line can be an 
increase in Vertical Deformation in the crotch region of at least about 20%, specifically at 
least about 35%, more specifically at least about 60%, and up to about 500%, relative to 
an otherwise essentially identical absorbent article without a shaping line. 

The increase in Vertical Deformation can be at least about 2 mm. more specifically 
20 at least about 5 mm, and up to about 50 mm. The presence of shaping lines can also 
effectively reduce the Compressed Radius of Curvature along the transverse centerline at 
the highest portion of the central upward mound by at least about20%, more specifically 
by at least about 50%, and up to about 500%, relative to an otherwise essentially identical 
absorbent article without a shaping line. Further, the maximum elevation rise along 
25 transverse profiles of the pad's surface longitudinally away from the ends of the shaping 
lines (such as a transverse profile line normal to the longitudinal centerline passing over 
the locations indicated for attachment points 91) can be reduced substantially by the 
presence of shaping lines 93 or by the presence of outwardly spanning lines 96 in the 
shaping lines 93. In other words, the shaping lines 93 modify the shape of the crotch 
30 region 92 for improved body fit without necessarily causing other regions to deform in the 
same way, thus permitting, for example, the achievement of a relatively flat front portion of 
a pad that conforms well to the frontal pudendal region, while also achieving a W-fold in 
the crotch region. In some embodiments, an inverted V-shape that extends from the 
crotch region to the back region, for engagement with the buttocks, is desirable, so 
35 outwardly spanning lines toward the rear of the crotch region 92 may be removed from the 
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design, along with the rear attachment point 91 , but with the shaping line optionally further 
extended to the desired length. 
Examples 

Several examples of absorbent articles were made with the materials listed in 
5 Table 1 below: 



10 



15 



20 



25 



30 



35 
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Table 1. Basic materials used in construction of absorbent articles for the 
Examples. 



Component 
Topsheet 

Spunbond material 



Surfactant treatment 



Adhesive 



Fluff 

Densified airlaid webs 

Completed web 

Fibers 



Binder fibers 



Impervious wicking barrier 

Polyolefin film, colored 



Polyolefin film, white 

Pervious wicking barrier 

Spunbond, web 

Backsheet 

Polyolefin film 



Adhesive 
Garment adhesive 

Release paper 



Manufacturer 

Kimberly-Clark 
Corp. 



ICI Americas, Inc. 



National Starch and 
Chemical Co. 
Kimberly-Clark 
Corp. 

Concert 

Fabrication, Ltee 



Description 
0.6 osy polypropylene spunbond web, "Delta 
version, treated with 0.3% add-on of 
surfactant (described below) 

45% (w) polyethoxlated hydrogenated 
ethoxylated castor oil; 55% (w) sorbitan 
monooleate 

NS-34-5610: slot-coated, pinstripe pattern, 
applied at a level of about 5 gsm or less. 

Coosa River CR56 debonded softwood pulp 
comminuted with a hammermill 

90% softwood fibers and 10% binder fibers 
with overall densities of 0.1-0.2 g/cc. 



Weyerhaeuser Co. NB-416: bleached southern softwood kraft 



Hoechst Celanese 
Corp. (Trevira 
Company) 



Edison Plastics Co. 



Kimberly-Clark 
Corp 

Edison Plastics Co. 



National Starch and 
Chemical Co. 
National Starch and 
Chemical Co. 

Akrosil Inc. 



Celbond #255 PET core, activated 
co-polyethylene sheath, 50/50 core/sheath 
ratio, concentric, 2.8 dpf, with T-255 fiber 
finish 

A low density polyethylene, 20 gsm, rose 
color, 1 mil initially, 2 mil gauge after 
embossed with pattern MFST (male fine 
square taffeta), contact adhesive on one side 

Low density polyethylene, 18 gsm, opaque 
with added white pigment, about 1 mil 

0.8 osy 2.7 denier, rose color, no surfactant 



A low density polyethylene, 20 gsm, rose 
color, 2 mil gauge after embossed with 
pattern MFST (male fine square taffeta), 
coated with contact adhesive on one side 

NS-34-5610, less than 15 gsm added, slot- 
coated, pinstripe pattern 

NS-34-5602, less than 45 gsm applied, slot 
coated, two 15mm side lines of adhesive with 
a 19 mm space between them 
White base sheet, one side coated with 
silicone release agent, other side printed 



Example 1 and other examples described herein were made to have a top view 
5 appearance according to FIG. 1 0, prior to the addition of outwardly spanning lines in the 
central absorbent member. FIG. 10 depicts an article 100 having a central absorbent 
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member 1 02 surrounded by a hydrophobic ledge 1 1 0 (the horizontal component of a 
wicking barrier) and a larger absorbent member 106, which may be an outer absorbent 
member having a central void or depression or an underlying absorbent member without ; 
central void or depression. The absorbent core comprising the central absorbent 
member 102 and the outer or underlying absorbent member 106 are enclosed by an 
underlying backsheet 108, with larger dimensions than the absorbent core to form a rim 
therearound, and a topsheet (not shown) which is attached to the backsheet 108 at the 



rim. 



Example 1 was a pad made without a vertical wicking barrier but with a horizontal 
1 0 wicking barrier; i.e., with a polymeric film disposed horizontally between two superposed 
absorbent layers. Thus, in Example 1, the horizontal ledge 1 10 is the exposed horizontal 
component of a purely horizontal wicking barrier (the impervious wicking barrier of 
Table 1) which lies in a plane between an upper central absorbent member 102 and an 
underlying outer absorbent member 106, which is merely a planar absorbent member 
1 5 which lies beneath the central absorbent member 1 02 (in several other examples 
according to the present invention, the outer absorbent member has a central void into 
which the central absorbent member is inserted). 

In Example 1, a 175 gsm densified airlaid web (as described in Table 1) served as 
the lower layer of the absorbent core, i.e., as the outer absorbent member 1 06 without a 
20 central void or depression. The 1 75 gsm airlaid outer absorbent member was cut to a 
dumbbell shape with a length of about 21.5 cm and a width at the transverse centerline of 
about 6 cm. The dumbbell-shaped outer absorbent member was placed on the 
backsheet 108 (as described in Table 1) comprising a polymer film provided with contact 
adhesive. Over the central portion of the outer absorbent member 106 was placed a cut 
25 rounded rectangular section of spunbond film (the same material as the pervious wicking 
barrier of Table 1 ) to serve as a horizontal wicking barrier or a transfer delay barrier, the 
outer edge being visible as the horizontal ledge 110. The horizontal wicking barrier had a 
length of 20.3 cm and a width of 4.7 cm. Above the horizontal wicking barrier was placed 
a rectangular rounded central strip of a densified airlaid web having dimensions smaller 
30 than the cut spunbond film (18.7 cm long and 3.7 cm wide) serving as an upper layer or 
central absorbent member 102 in the pad. The densified airlaid strip was as described in 
Table 1, with a density of about 0.1 g/cc and a basis weight of about 175 gsm. A slit 1 12 
about 10 cm long was provided through the longitudinal center of the central strip in the 
longitudinal axis. The spunbond topsheet as described in Table 1 was then placed over 
35 the entire article, with edges extending well beyond the outer absorbent member 106. The 
laminated structure was then cut with a dumbbell-shaped die having dimensions greater 
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than the outer absorbent member (24.4 cm long, 8 cm wide at the transverse centerline) 
to provide a rim of backsheet material 108 and cover material (not shown) around the 
outer absorbent member 106 in an absorbent article 100 having good integrity provided in 
part by the contact adhesive on the polymeric film. 
5 Under lateral compression, the pad 1 00 shows some upward deflection in the 

central absorbent member 102, but the deflection extends throughout much of the pad. 

Example 2 was substantially identical to Example 1 except that outwardly 
spanning lines in the form of oblique slits were added to the central absorbent member. 
The slits were made by using scissors to cut slits from the longitudinal sides of the central 
1 0 absorbent member toward the longitudinal centerline, but traversing only about 80% of the 
distance to the longitudinal centerline to prevent severing a portion of the central 
absorbent member from the rest of the member. The configuration achieved is depicted in 
FIG. 11, which shows a sanitary napkin 120 similar to that of FIG. 10 except that the 
central absorbent member 122 now comprises shaping lines 124 suitable for achieving 
15 good body fit in the crotch region 131. As before, the article 120 comprises a central 
absorbent member 122, the surrounding outer absorbent member 126, a backsheet 128, 
a horizontal ledge 130 from a wicking barrier, and a topsheet (not shown), using materials 
described in Example 1. The crease lines correspond approximately to the longitudinal 
sides 136 of the central absorbent member 122 in the crotch region 131. The shaping 
20 line 124 comprises a longitudinal central line 132 and pairs of outwardly spanning lines 
134 that work in conjunction with the crease lines 136 to substantially confine the 
W-shape folding of the article to the crotch region 131 during lateral compression. 

For Example 3, feminine pads according to the present invention were made 
generally following the procedures above for Example 1. with the exceptions that 1) a 
15 central region of the outer absorbent member was removed by a die cutting operation to 
provide a central void in the outer absorbent member having substantially the same 
dimensions as the central absorbent member (about 18.7 cm long and 3.7 cm wide); 2) a 
cut polymer film (the rose-colored impervious wicking barrier of Table 1) die cut to be a 
rounded rectangle 20.3 cm long by 4.7 cm in width was placed over the central void, 
10 replacing the similarly shaped spunbond web of Example 1 , thus serving as a barrier 
material for a wicking barrier; 3) an absorbent insert having a shape and dimensions 
essentially the same as the central void was placed over the cut polymer film to define a 
central absorbent member in the void surrounded by the remaining portions of the outer 
absorbent member; 4) the longitudinal slit was not added, but 5) the densified airlaid web 
5 serving as the upper layer in the central absorbent member was provided with cuts to 
serve as shaping lines in the crotch region spanning a major portion of the transverse 
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distance between the longitudinal centerline of the central absorbent member and the 
longitudinal sides thereof. 

In Example 3, the central absorbent member comprised an upper layer consisting 
of a 250-gsm densified airlaid mat (as described in Table 1) having a density of 0.14 g/cc 
5 and a lower layer consisting of the cut-out portion from the 1 75-gsm airlaid material of the 
outer absorbent member having a density of about 0.1 g/cc which was previously 
removed to provide a central void. 

The geometry of the shaping lines for Example 3 is shown in FIG. 12, where the 
article 150 comprises a multilayered central absorbent member 152 placed in a void (not 
10 shown) within a surrounding outer absorbent member 156, wherein a wicking barrier 160 
lines the central absorbent member 152 and also provides a horizontal ledge visible on 
the surface of the outer absorbent member 156 for good fluid isolation of the two 
absorbent members 152, 156. The absorbent members 152, 156 reside on a backsheet 
158 which is adhesively attached to a spunbond topsheet (not shown). The shaping lines 
15 1 53 comprise a longitudinal slit 1 55 and the pairs of outwardly spanning lines 154, which 
do not traverse the entire distance from the longitudinal centerline to the longitudinal sides 
166 of the central absorbent member 152. 

After the topsheet was attached and the entire article 150 was die cut to provide a 
sealed article 150 having a rim of backsheet 158 and topsheet material surrounding the 
20 outer absorbent member 1 56, a ring of the colored barrier material 1 60 was visible 
through the translucent topsheet (the horizontal component of a vertical wicking barrier). 

The longitudinal sides 166 of the central absorbent member 152 served as crease 
lines in the crotch region 161. The definition of the elevated region in lateral compression 
was excellent, being more clearly confined to the crotch region and more definitely shaped 
25 than without the shaping lines. 

Example 4 was produced substantially in the same manner as Example 3, except 
that no wicking barrier was used and the shaping lines were cut in the upper layer of the 
central absorbent member in arcuate forms, as shown in FIG. 13. The sanitary napkin 170 
comprises an outer absorbent member 176 surrounding a two-layered central absorbent 
30 member 172 having arcuate shaping lines 1 74 in the form of outwardly concave half- 
ovals, with portions near the centerline not fully severed to maintain strength. The shaping 
lines 174 nearly circumscribe half-oval shaped regions 184 between the shaping lines and 
the longitudinal sides 186 of the central absorbent member 172, which also serve in part 
as crease lines in the crotch region 181. The absorbent core comprising the outer 
35 absorbent member 1 76 and central absorbent member 1 72 reside between a 
backsheet 178 and a topsheet (not shown). 
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The shaping lines 174 largely circumscribed semi-ovals 184 which could rise 
substantially during lateral compression to provide a slightly flattened inverted V-shape in 
the crotch region while the crease lines folded downward to provide valleys. In this 
embodiment, the upper layer of the central absorbent member deflected upward with the 
5 upper layer during lateral compression, while the backsheet deflected downwards with the 
outer absorbent member. A clear W-fold geometry was established in the crotch 
region 181 during lateral compression. 

In Example 5, the commercial product, KOTEX™ Ultrathin Maxi with Wings was 
used. This product features a "SAFETY ZONE™" design, comprising a nonwoven transfer 
10 layer underneath a smaller central airlaid strip and superposed over a larger airlaid 
absorbent member, substantially similar to Example 1. The commercial product, first 
introduced in 1998, primarily differs from Example 1 in that the commercial product has an 
apertured film cover and wings. Example 5 was produced by cutting a slit in the topsheet 
along a longitudinal side of the article to provide access to the upper layer of the article. 
1 5 The upper layer (a central absorbent member) of the article already contained a 
longitudinal slit, but was further provided with oblique cuts resulting in an appearance 
substantially similar to that of article 150 in FIG. 12. During lateral compression, the 
upward deformation of the crotch region was improved in height and definition, being 
relatively more decoupled from the deformation elsewhere in the article. 
20 In Example 6, an attachment point was added to the article of Example 5 by 

scraping a small hole (about 0.5 cm in diameter) in the polymeric web between the two 
absorbent layers and in the lower absorbent at a region on the longitudinal centerline just 
outside the elevated region within the shaping lines, and then using piece of rolled 
adhesive tape (thus making it two-sided) to connect the central absorbent member (the 
25 upper layer) to the backsheet. Upon laterally compressing the article, the end of the article 
closest to the attachment region tended to curl upwards along the longitudinal axis. 
Without the tape, there was some upward deflection of the region that would become the 
attachment point. When upward deflection of the upper layer was prevented by the 
presence of the attachment point, the resulting mechanical strains apparently causes the 
30 nearby end of the article to deflect upwards instead, a desirable result for improved body 
fit. Further, the attachment point increased the vertical separation of the upward deflecting 
crotch region from the taped-down portion of the central absorbent member, resulting in a 
larger vertical gap about the outwardly spanning lines. The gap could be useful in 
receiving body fluids during gushes or high flow rate insults, or could provide a place for 
35 additional components to be placed, such as odor controlling agents. 
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It will be appreciated that the foregoing examples, given for purposes of 
illustration, are not to be construed as limiting the scope of this invention. Although only a 
few exemplary embodiments of this invention have been described in detail above, those 
skilled in the art will readily appreciate that many modifications are possible in the 

5 exemplary embodiments without materially departing from the novel teachings and 
advantages of this invention. Accordingly, all such modifications are intended to be 
included within the scope of this invention, which is defined in the following claims and all 
equivalents thereto. Further, it is recognized that many embodiments may be conceived 
that do not achieve all of the advantages of some embodiments, particularly of the 

0 preferred embodiments, yet the absence of a particular advantage shall not be construed 
to necessarily mean that such an embodiment is outside the scope of the present 
invention. 
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We claim: 

1. An absorbent article having a crotch region and a body side, the absorbent article 
comprising: 

a) a liquid impervious backsheet; 

b) a liquid pervious topsheet attached to the backsheet; 

c) an absorbent core positioned between the topsheet and the backsheet, 
the absorbent core comprising an outer absorbent member and a central 
absorbent member, the outer absorbent member having a width in the 
crotch region greater than the width of the central absorbent member in 
the crotch region, the absorbent core further comprising at least two 
crease lines outside the central absorbent member and a shaping line in 
the central absorbent member. 

2. The absorbent article of Claim 1 , wherein, during lateral compression in the crotch 
region, the central absorbent member deflects toward the body side in the crotch 
region while the outer absorbent member deflects away from the body side along 
at least one crease line in the crotch region. 

$. The absorbent article of Claim 2, wherein the central absorbent member further 
comprises first and second longitudinal sides, and wherein at least one crease line 
is located substantially along a portion of the first longitudinal side of the central 
absorbent member such that, during lateral compression in the crotch region, a 
valley having first and second sides is formed along a portion of the first 
longitudinal side of the central absorbent member, wherein the first side of the 
valley comprises a portion of the outer absorbent member and the second side of 
the valley comprises a portion of the central absorbent member. 

The absorbent article of Claim 1 , wherein a void space in the absorbent core is 
created by lateral compression in the crotch region. 

The absorbent article of Claim 1 , wherein a gap is created between the central 
absorbent member and the outer absorbent member during lateral compression. 

The absorbent article of Claim 1 comprising crease lines formed by a method 
selected from the group consisting of embossing, cutting, stamping, perforating, 
notching, tearing, hot pressing, and ultrasonic bonding. 



-36 - 



WO 00/19956 



PCT/US99/22168 



7. The absorbent article of Claim 1 wherein the shaping line comprises at least one of 
the group consisting of a densified area of the central absorbent member, an 
elongated weakened zone of the central absorbent member, a slit, a cut, a notch, 

a tear, and perforations. 

8. The absorbent article of Claim 1 wherein the shaping line comprises bonded 
regions formed by a method selected from the group consisting of thermobonding, 
hot pressing, embossing, and ultrasonic bonding. 

9. The absorbent article of Claim 1 wherein the absorbent article exhibits an increase 
in Vertical Deformation in the crotch region of at least about 20% relative to the 
Vertical Deformation in the crotch region exhibited by an essentially identical 
absorbent article without a shaping line. 

10. The absorbent article of Claim 1 wherein the absorbent article exhibits a Vertical 
Deformation in the crotch region of at least about 0.5 centimeter. 

11. The absorbent article of Claim 1 wherein the absorbent article exhibits an increase 
in Central Elevation in the crotch region of at least about 20% relative to the 
Central Elevation in the crotch region exhibited by an essentially identical 
absorbent article without a shaping line. 

12. The absorbent article of Claim 1 wherein the absorbent article exhibits a Central 
Elevation of at least about 1 centimeter. 

13. The absorbent article of Claim 1 wherein the absorbent article exhibits a decrease 
in Compressed Radius of Curvature of at least about 20% relative to the 
Compressed Radius of Curvature exhibited by an essentially identical absorbent 
article without a shaping line. 

14. The absorbent article of Claim 1 wherein the absorbent article exhibits a 
Compressed Radius of Curvature no greater than about 0.5 centimeter. 

1 5. The absorbent article of Claim 1 further comprising a transverse centerline, 
wherein the central absorbent member further comprises longitudinal sides and 
the shaping line comprises a longitudinal central line comprising two endpoints 
and, near both of the endpoints, a pair of outward spanning lines having inner and 
outer endpoints, wherein each inner endpoint is both relatively nearer the 
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longitudinal centerline and relatively nearer the transverse centerline than the 
corresponding outer endpoint. 

16. The absorbent article of Claim 1 wherein the central absorbent member further 
comprises longitudinal sides and a longitudinal centerline and the shaping line 
comprises a longitudinal component near the longitudinal centerline of the article 
and oblique components traversing a distance from the vicinity of the longitudinal 
centerline to the longitudinal sides of the central absorbent member. 

17. The absorbent article of Claim 1 , wherein the central absorbent member is 
disposed above a portion of the outer absorbent member. 

The absorbent article of Claim 1 , wherein the outer absorbent member comprises 
a central void space for receiving the central absorbent member. 

The absorbent article of Claim 1 , further comprising at least one attachment point 
attaching the central absorbent member to the backsheet. 

The absorbent article of Claim 1 , further comprising a wicking barrier between the 
central absorbent member and the outer absorbent member. 

The absorbent article of Claim 1, further comprising a wicking barrier comprising a 
flexible polymeric film between the central absorbent member and the outer 
absorbent member, the wicking barrier spanning a verticaf distance in the 
absorbent core. 

The absorbent article of Claim 1, further comprising a wicking barrier between the 
central absorbent member and the outer absorbent member, the wicking barrier 
comprising a horizontal component. 

The absorbent article of Claim 1. further comprising a wicking barrier between the 
central absorbent member and the outer absorbent member, the wicking barrier 
comprising a vertical component along the crease lines. 

An absorbent article, the article having a crotch region, a body side, and a garment 
side, the absorbent article comprising: 

a) a liquid impervious backsheet; 

b) a liquid pervious topsheet attached to the backsheet; 
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c) an absorbent core positioned between the topsheet and the backsheet, 
the absorbent core comprising an upper layer toward the body side and a 
lower layer toward the garment side, the upper layer comprising a 
shaping line and the absorbent core further comprising crease lines 
substantially not within the upper layer; and 

d) a polymeric web disposed between the upper layer and lower layer of the 
absorbent article. 

25. The absorbent article of Claim 24, wherein the lower layer comprises a central 
depression for receiving at least a portion of the upper layer. 

26. The absorbent article of Claim 24, wherein the lower layer is wider than the upper 
layer and the absorbent article further comprises a longitudinal boundary between 
the upper layer and the lower layer that serves as a crease line. 

27. The absorbent article of Claim 24, wherein the shaping line comprises at least one 
of the group consisting of a densified area of the upper layer, an elongated 
weakened zone of the upper layer, a slit, a cut, a notch, a tear, and perforations. 

28. The absorbent article of Claim 24, wherein the absorbent article exhibits an 
increase in Vertical Deformation in the crotch region of at least about 20% relative 
to the Vertical Deformation in the crotch region exhibited by an essentially identical 
absorbent article without a shaping line. 

29. The absorbent article of Claim 24, wherein the absorbent article exhibits a Vertical 
Deformation of at least about 0.5 centimeter. 

30. The absorbent article of Claim 24, wherein the absorbent article exhibits an 
increase in Central Elevation in the crotch region of at least about 20% relative to 
the Central Elevation in the crotch region exhibited by an essentially identical 
absorbent article without a shaping line. 

31 The absorbent article of Claim 24, wherein the absorbent article exhibits a Central 
Elevation of at least about 1 centimeter. 

32. The absorbent article of Claim 24, wherein the polymeric web is impervious to 
liquid. 
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33. The absorbent article of Claim 24, wherein the polymeric web is a fibrous 
nonwoven web. 

34. An absorbent article having a longitudinal direction, a transverse direction, a 
vertical direction substantially normal to both the longitudinal and transverse 
directions, and a body side, the absorbent article comprising: 

a) an absorbent core having a body side surface, the absorbent core 
comprising an outer absorbent member having a central void open 
toward the body side of the article, and a central absorbent member 
disposed over the central void of the outer absorbent member and 
extending at least partially into the void, the central absorbent member 
comprising a shaping line; and 

b) a wicking barrier disposed between the outer absorbent member and the 
central absorbent member, the wicking barrier comprising a vertical 
component spanning a vertical distance between the outer absorbent 
member and the central absorbent member. 

35. The absorbent article of Claim 34, the absorbent article further comprising a 
backsheet attached to the absorbent core. 

36. The absorbent article of Claim 35, the absorbent article further comprising a 
topsheet attached to the backsheet. 

37. The absorbent article of Claim 34, wherein the wicking barrier further comprises a 
horizontal component spanning a horizontal distance on the body side surface of 
the absorbent core. 

38. The absorbent article of Claim 34, wherein the central absorbent member further 
comprises longitudinal sides and the shaping line comprises a central longitudinal 
line and outward spanning lines extending from near the longitudinal centerline 
toward the longitudinal sides of the central absorbent member. 

39. An absorbent article with a crotch region, a longitudinal direction, a transverse 
direction, and a vertical direction substantially normal to both the longitudinal and 
transverse directions, the absorbent article comprising: 

a) an absorbent core having a central absorbent member and an outer 
shaping member, the central absorbent member comprising a shaping 
line, the outer shaping member having a central void defined therein for 
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receiving at least a portion of the central absorbent member, whereby an 
interface is defined between the central absorbent member and the outer 
shaping member, the interface spanning a vertical distance, and 
b) a wicking barrier disposed along the interface between the central 
absorbent member and the outer absorbent member. 

The absorbent article of Claim 39, wherein the wicking barrier further comprises a 
horizontal component spanning a horizontal distance on the absorbent core. 
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